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an - 1981-G2069D[37] 

ti - Two-circuit branched transmission line fault site location - by measuring 

geometric sum and difference of zero and negative sequence currents of both 
circuits 

ab - S U-761 953 P etermn. of the distance to a fault site on a two-circuit, branched 
transmission line based on analysis of the zero (negative) sequence voltage 
at line ends and the zero (negative) sequence currents at branch substations 
is made more widely applicable for fault site location by fault state parameters 
(short circuit currents and voltages) in high-voltage networks. By measurement 
of the geometric sum and difference zero (negative) sequence currents of the 
two line circuits, and ascertaining them at the moment of short circuit, two 
formulae can be applied in any full- phase operating conditions, ensuring 
greater accuracy and certainty. 
- The formulae for the distance to the fault site from a substation are formed in 
terms of symmetrical components and self-reactances of the circuits. They are 
applicable when the circuits are in operation separately at one or both ends, 
and not only in parallel operation. Use of two formulae enables error to be 
discovered during analysis. Bul.33/7.9.80. 
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MEASURE GEOMETRY SUM DIFFER ZERO NEGATIVE SEQUENCE 
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.1 

M3o6peieKHe othochtch k TexHOJiorun 
onpeAeneHUH MecT noBperaaeHHa E03zyiuHbix 
jiHHHft ajieKTponepeziaqH no napaMeTpaw aBa- 
pnfiHoro peHCHMa (toksm iH Hanpfl3K<»HHflM (KO- 
.pOTKoro 3aMWKaHHfl). Oho MoweT hskth npn- 

MCHCHHC B BblCOKOBOJIbTHMX 3JieKTpHMeCKHX 

ceTHx. 

HaBecTHbi cnoco6u onpeaejieHHH mcct no- 
BpeHC,neHHH B03ayuiHbix jiHHiift ajieKTponepe- 

AaqH C OTBeTBJieHHJlMH, OCHOBaHHKe Ha H3M6* 
peHHH H 4>HKCaJU,HH TOKOB H HanpajKeHHft Hy- 

jieBoft (o6paTHoft) nocjieaoBaTejibHOCTH no 

KOHU3M JIHHHH C nOCJieiiyiOIUHM paCMCTOM 

[1, 2]. 

HeiiocraTKOM 3rax cnoco60B HBjiaeTca ot- 
cyTCTBH^e b hhx a btojm 3th q^cicoro yqera pe- 
acHMa OTBeTBHTeJibHbix noacTaHUHH, «ito npn- 

BOJHHT « ilOnOJIHHTeJlbHblM DOrpeUiHOCTflM B 

onpeaejieHKH Mecra noBpexueHHa. H3MeHeHHe 

pe)K!lMa OTBeTBKTeJIbHblX nOHCTaHUHH 33BHCHT 
0T MHCJ13 BKJII04CHHbIX H3 HHX TpaHC(j)OpMa- 

TopoB, OT no/ro>KeHHfl nepeKJimaTejieH otbct- 

BJieHHH H pOKHMa HeHTpaJIH 3THX TpaHC<})Op- 

MaTopoB, a Ta«5Ke or pea<HMa padoTbi npn- 

MblKaiOJUHX K OTBeTBJieHMflM 3HeprOCHCT6M. 

Hantfojiee <5;ih3khm no texHH*iecKO# cym- 
hocth k npeiiJiaraeMOMy cnoco6y flBjiaeTcn 
cnoco6 onpeasjieHHH paccT0HHH« a'o 3*ecra ko- 
poTKOro 3aMWKaHHH, ocHOBaHHbiS Ha H3Mepe- 

HHH H <J)HKCaUHH TOKOB H HanpflflCeHHfi HyJie- 
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boh (o6paTHoft) nocneAOBaTeJibHocTH no koh- 
uan jihkhh'-h tokob nyjieBoA (o6paTHOft) no- 
cjieaoBaTejibHocTH na no actb h hh h x OTBeTBJie- 

HHH [3]. 

y«Ka3aHHbiH cnoco6 o6jiajuer cJiejiyiomH- 
mh HcnocraTKaMH: 

a) npniuaeH TOJibKo penoiMa napaji- 
jie.ibHofi pa6oTbi ueneft jihhhh h HenpneMJiew 
b poKHMaoc, xonia uenn jihhhh pa6oTaiOT pa3-, 
AejibHO Ha oahom HviiH o6ohx KOHuax jmhhh; 

6) paccTOHHHe flo MecTa noB peiKjxeH h h bm- 
HHCJiHeTca no eAHHCTBeHHOMy pacqeTHOMy ou- 
paKemuo. rioaTOMy oujhGkh H3MepeHH« cJjhk- 
cnpyiotUHx npH6opoB, a Taote ouih6kh b c^h- 
TbtBdKHH h nepe^aqe ihx noKa33HHH He mo- 
ryr 6wTb BbisiBj^Hu b npouecce BbmncjieHnft 
ii npHBOAflT k BbiaaMe vioKHoro pe3y.ibTaTa; 

b) b Han6oJiee pacnpocTpaReHHOM pejKH-. 
Me — npn napa^JieJibHOft paCoTe, ueneft jih- 
hhh — TOMHOCTb cnoco6a ocraeTCH Henocra- 

TOHHO BbJCOKOfi H3-3a TOIX), 1TO B paCM^TUWX 

$oprifyjiax Heo6xoAHMO yHHTHBatb co6cT3eH- 

HOe H B3aHMHOe COnpOTHBJieWHH JIHHHH 3ieK- 

TponepeAaMH, KOTopue qacro TpyAHo yqecrb c 
neo6xoAHMoft CTenenbio to«?hocth. 

UejibK) npeAJiaraeMoro cnoco6a sb/ihctch 
ycTpanenne yKaaaHHbix Bbiui€ hgaoctbtkob. 

3Ta uejib AOCTHracTCH TeM, mto no <KonuaM 
jihhhh H3Mep»iOT h qbHKCHpyiOT reOMeTpH*iec- 
Kyio cyMMy « reaMeTpH^eoKyio pa3HOcn> to- 
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kob HyjieBoft (o6paTMoft) nocAeAOBaTeAbHoc™ 
jjByx uenefl ahhhh, a HCKowoe paccToamie .10 
MecTa noBpeHcaemiH onpeAeAHiOT no AByM ne- 

3aBHCHMUM (}>opMyAaM, B OJXHy H3 KOTOpWX 

BXOAflT 3HaMeHHH reOMeTpHMGCKHX CyMM TO KOB 

no KOHuaM ahhhh, a b apyryio — reoMCTpn- 

MeCKHX paSHOCTCfl 3T4IX TO KOB* 

Ha <J>utr. 1 h 2 npHBeaen oahh hs Bapnan. 
tob cxeMhi BoioqeHMH cJjiiKcnpyiomHx aMnep- 
MeTpoB wa reoMeTpHnecKyjo c/MMy A^. it reo- 
MeTpHqecKVK) pa3HocTi> A J, pea;w3yiomefi 
npeAAorceHHbin cnoco6. 

PaccTOfiHKe ao MecTa noBpe>KAeHim jiuhiih 
onpeje/iHiOT no CAeAyiomHM 4>opMy.TaM: 



^ ^Sb ^2, U az 



paccTOflHiiii ot noA- 
CT3HUHH A jio wecTa 
KOpOTKOrO 3aMWKa- 

L — ATI "Ha ahhhh; 

HanpH>KeHHH HVAGBOH 

(o6paTHOH) nocAeAO- 
BaTejibHOCTH no kok- 
uaM nepBOH h BTopofi 
uenefi Ha noACTanuHflx 
A h fl; 

/j9+, /^~, /a- — CyMMa M pa3H0CTb 

tokob Hy^eBoft (06- 
paTHofl) nocAeAOBa- 
Tc^bHOCTH AByx ue- 
neA, H3MepeHHa« Ha 
n QACTa h uh h x A w B; 
f\» /m — tokh HyjieBofi (06- 
paTHofl) noCAeAOBa- 

TeJlbHOCTH B OTBeT- 

BJieHHHx, noAKJiioqeH- 
HUX K HenoBpe>KAeH> 
hoh uenn; 
h* •-• /n — TO KM Hy.ieBOft (06- 
paTHofi) nocAeaoBa- 

TeJlbHOCTH B OTBeT- 

BjieHHflx, noAKJttoqeH. 

HMX K nOBpe>KAeH- 

hoh uenw; 

L\, L 2 , ... L mt L n — paccTO«HHH ot noA- 

CTaHUHH A AO COOT- 
BeTCTByK)lUHX OTBeT- 

B.ieniiH Ha ahh-hh; 
X, Xm — yAe^bHoe coGctbch- 
Hoe conpOTHBJieHiie 
KawAOft uenH h 
yAeAbHoe conpoTHB- 
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AeHIie *B33HM0HHAyK- 

uihh MtMryy uenaMH b 
cxeMe 3aMemeHHH Hy. 
Aesofl (oCpaTHOfi) rio- 

C A e A 0 B a T2 A b H OCT H . 

B pe>KiiMe napa.iAeAbHOH pa6oTw ueneft 
pacHeTiias (j>opMVAa (2) cymecTBenno ynpo- 
tuaeTCH u npiimiMaeT bha: 



[ B -L ( f>L r h' ' +! t „L m * -:j7,L.+ ■ • • + f n L n ) 
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B (jwpMyAv (3) He bxoa«t 3HaweHHa co6- 

CTBeHHblX II B3af!MHb!X COnpOTUBAeHHH AHHHH. 

TaK KaK 3TH napaMeTpw He BcerAa MoryT 
6wTb tom no onpeAeAeHbi, to HCKAioMeHHe hx 

H3 paCMGTHOH $ODvMyAbl n03B0AHeT nOBblCHTb 

TOMHOCTb pc3yAbTaTa. 

TaKirM o6pa30M, onpeAeAeHHe paccTOHHHH 
AO Me<rra noBpe«<AeHH5i aiihhh nocpeACTBOM 
ABVX He3aBHCHMblX pacHeTHbix (JwpMyA, B KO- 
TOpbie B MHCAe ApyrHX BeAHMHH BXOAflT H3- 

25 MepeHHwe reoMeTpHnecKHe cyMMa h pa3HocTb 

TOKOB HyACBOH (oGpaTHOfl) HOCAeAOBaTeAb- 

hocth, nosBOAHCT pacuiHpHTb o6AacTb npwNse- 

HeHHH CnOC06a f nOBblCHTb TOMHOCTb H AOCTO- 

BepHocTb onpeAejeHiiH iiCKOMoro paccTOH- 

HUH. 

0 0 p m y a a H3o6pereHHH 

Cnoco6 onpeAeAeHHH paccTO«HH5i ao Me- 
cTa KopoTKono 3aMbiKaHHH AByxuenHOH AHHHH 
avieKTponepeAaMH c OTBeTB a eH hrm h , ocHOBaH- 

HWfi Ha H3Mepe»HIH H $HKCaUHH B MOMeHT KO- 
pOTKOrO 33 Mbl-KaHHH HanpH^ceHHfl HyAeBOH 

(o6paTnofi) nocAeAOBaTeAbHocTH no KOHuaM 

AHHHH 1! TOKOB HyAeBOH (o6paTHOfi) nOCAeAO- 
BaTCAbHOCTH Ha OTBeTBHTeAbHHX nOACTaHUHHX 

h nocAeAyromeM pac^eTe, OTJiHHawmafi- 
ch TeM, hto, c ueAbio pacuiHpeHHH o6a3cth 
45 np^MeHeHHH cnoco6a Ha Ato6ue noAHo4a3Hbie 

pe>KHMU pa60TW AHHHH, nOBbJUieHHH tomhoc- 
TH H AOCTOBepHOCTH OnpeAeACHHH pacCTOHHHfl 

AO MecTa noBpejKAeHHH, no KOHuaM ahhhh 
H3Mep»K)T h (j)HKCHpyK)T reoMeTp«qecKyio 
5 0 cyw/My «w pa3HOCTb tokob HyAeBoft (o6paTHofi) 
nocAeAOBaTeAbHocTH AByx uenefi ahhhh, a hc- 
KOMoe paccToaHHe ao MecTa noBpe«<AeHHH on- 
peAeAHiOT no AByM 4>opMyAaM: 

55 Vax+Vm-VAX - + (X ~- X m )( I B + 

, " ix+x m w A+ +i B+ + 

60 



40 



Vm-Vm ~ u ai ± *m +<X-Xm)li S 'L - 

-( /,£, + f ,„ L m ) ± </^+ . . . -f M L n )} 
65 -(/i+---f-/ m ) + (/ 3 +...4/ rt )] 
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rA e / — paccTOHHHe or ncu- 

CTaHUHH i4 ao wecTa 

KOpOTKOrO 3aMbBKa- 

hhh; 

L — iuiHHa jihhhh; 
^ai, t/fli. Vau, V B 2 — HanpflJKeHHH HyjieBOft 
(o6parHoft) nocrceAO- 
eanejibHOCTH no koh- 
uaM nepeofi » BTOpoft 
ueneft na nojcTaHUH- 
ax 4 h B\ 

I A+y f B + t /a-, - CyMlMa H P a3H0CTb 

TOKOB HyvieBOH (00- 

parHoft) nocJieaoBa- 
TejibHOCTH RByx ue- 
neft, H3MepeHHaH Ha 
noiicTaHHHx A h B; 
lu ... An — tokh HyjieBofi (06- 
paTHOfi) noc/ieaoBa- 

TeJlbHOCTH B OTBeT- 

B^eHHHX, noAKJiroqeH- 
hux k HenoBpeJKiieH- 
hoh uenH; 
I* - . . /n — towh HyjieBOfi (06- 
paTHoft) noc/ieaoBa- 

TeJlbHOCTH B 0TBCT- 
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BJieHHHX, nOflKJIlOMeK- 

Hbix k noBpercaeH- 
hoh uenH; 

paCCTOHHHH OT 
CTaHUHH A RO COOT- 
B€TCTByK>mHX OTBCT- 
BJieHHH Ha jihhhh; 
y^eiibHOe cofcTBeH- 
Hoe conpoTHBJieHHe 
KaxcuoH uenn h 
y^ejibHoe conpOTHB- 

.qeHHe B3aHMOHHAyK- 
HHH Me>KAY U^nHMH B 

cxewe aaMemeHHH Hy- 
jieBofi (o6paTHOii) no- 

C Jl eAOB a TeJlbHOCTH . 
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